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APPETITES AND AVERSIONS AS CONSTITUENTS 
OF INSTINCTS. 

WALLACE CRAIG, 
University of Maine. 

General Account of Appetite and Aversion. 

The overt behavior of adult animals occurs largely in rather 
definite chains and cycles, and it has been held that these are 
merely chain reflexes. Many years of study of the behavior of 
animals — studies especially of the blond ring-dove {Turtur 
risorius) and other pigeons — have convinced me that instinctive 
behavior does not consist of mere chain reflexes ; it involves other 
factors which it is the purpose of this article to describe. I do 
not deny that innate chain reflexes constitute a considerable 
part of the instinctive equipment of doves. Indeed, I think it 
probable that some of the dove's instincts include an element 
which is even a tropism as described by Loeb. But with few 
if any exceptions among the instincts of doves, this reflex action 
constitutes only a part of each instinct in which it is present. 
Each instinct involves an element of appetite, or aversion, or 
both. 

An appetite (or appetence, if this term may be used with 
purely behavioristic meaning), so far as externally observable, 
is a state of agitation which continues so long as a certain stim- 
ulus, which may be called the appeted stimulus, is absent. 
When the appeted stimulus is at length received it stimulates a 
consummatory reaction, after which the appetitive behavior 
ceases and is succeeced by a state of relative rest. 

An aversion (example 7, p. 100) is a state of agitation which 
continues so long as a certain stimulus, referred to as the dis- 
turbing stimulus, is present; but which ceases, being replaced 
by a state of relative rest, when that stimulus has ceased to act 
on the sense-organs. 

The state of agitation, in either appetite or aversion, is exhib- 
ited externally by increased muscular tension; by static and 
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phasic contractions of many skeletal and dermal muscles, giving 
rise to bodily attitudes and gestures which are easily recognized 
signs or "expressions" of appetite or of aversion; by restlessness; 
by activity, in extreme cases violent activity; and by "varied 
effort" (Lloyd Morgan, '96, 7, 122, 154; Stout, '07, 261, 267). 

In the theoretically simplest case, which I think we may ob- 
serve in doves to some extent, these states bring about the 
appeted situation in a simple mechanical manner. The or- 
ganism is disturbed, actively moving, in one situation, but quiet 
and inactive in another; hence it tends to move out of the first 
situation and to remain in the second, obeying essentially the 
same law as is seen in the physical laboratory when sand or lyco- 
podium powder on a sounding body leaves the antinodes and 
comes to rest in the nodes. 

But pigeons seldom are guided in so simple a manner. Their 
behavior involves other factors which must be described in con- 
nection with appetite and aversion. 

An appetite is accompanied by a certain readiness to act. 
When most fully predetermined, this has the form of a chain 
reflex. But in the case of most supposedly innate chain reflexes, 
the reactions of the beginning or middle part of the series are not 
innate, or not completely innate, but must be learned by trial. 
The end action of the series, the consummatory action, is always 
innate. One evidence of this is the fact that in the first 1 manifes- 

1 To see the appetitive nature of an instinct, it is necessary in some cases to 
observe an individual animal carefully during its first performance of the act in 
question. But the performance may be so quick that the observer is quite unable 
to analyze it. Analysis may be aided by preventing the animal from attaining 
the consummatory situation for a time, so that the appetitive phase is prolonged, 
as it were magnified. My cripple dove (example 5, p. 99) afforded just this aid 
to analysis. The literature is full of reports of instinctive behavior which might 
well be further analyzed. Consider for example the case of the young moorhen 
cited by Lloyd Morgan ('96, 63) which had never previously dived, but on being 
suddenly frightened by a puppy, dived like a flash. That act was too quick for 
us to analyze it. But if we could successfully impede the diving of a young moorhen 
so as to prolong the phases of the act, I think it probable that we should find an 
appetite for the consummatory situation (that of being under water) and a restless 
striving until it is attained; and that some details in the series of actions, details 
which in a normal dive are very sure to be hit upon by accident, are not innately 
predetermined. When one sees the first performance of an instinctive act take 
place very quickly and with apparent perfection, this does not prove that there 
is an innate chain reflex determining every detail of the act. 
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tation (also, in some cases, in later performances) of many in- 
stincts, the animal begins with an incipient consummatory action, 
although the appeted stimulus, which is the adequate stimulus 
of that consummatory action, has not yet been received. I 
speak of an incipient "action" rather than "reaction," because 
it seems clearly wrong to speak of a "reaction" to a stimulus 
which has not yet been received. The stimulus in question is 
obtained only after a course of appetitive, trial-and-error be- 
havior. When at last this stimulus is obtained, the consumma- 
tory reaction takes place completely, no longer incipiently. 
Then the appetitive behavior ceases; in common speech we say 
the animal is "satisfied." 

One may observe all gradations between a true reflex and a 
mere readiness to act, mere facilitation. Thus, in the dove, a 
stimulus from food in the crop may cause the parent to vomit the 
food or to feed it to young : there are all gradations from an im- 
mediate crop-reflex, in which the food is vomited upon the ground, 
through intermediate cases in which the parent is much disturbed 
by the food in his crop, but appetitively seeks the young and 
induces them to take the food ; to other cases is which the parent 
is only ready to feed the young if importuned by them; and finally 
to cases in which the stimulus from the crop does not even cause 
facilitation, and the parent does not disgorge the food at all, even 
if importuned by the young. 

While an appetite is accompanied by readiness for certain 
actions, it may be accompanied by a distinct unreadiness for 
certain other actions, and this is an important factor in some 
forms of behavior. It is altogether probable that this unreadi- 
ness is due in some cases to the fact that the activity of certain 
neurones inhibits the activity of certain other neurones. It is 
now well-known, too, that unreadiness may be due to the con- 
dition of the internal secretions. And the mutual exclusion of 
certain forms of instinctive behavior is inevitable, due to the 
incompatibility (Washburn, '16) of their motor components. 

Unreadiness may be accompanied by aversion, and vice versa; 
but either of these may occur without the evident presence of 
the other. An aversion is sometimes accompanied by an in- 
nately determined reaction adapted to getting rid of the disturb- 
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ing stimulus, or — this point is of special interest— by two alter- 
native reactions which are tried and interchanged repeatedly 
until the disturbing stimulus is got rid of (see example 7, page 100). 

The escape from a disturbing situation or the attainment of 
an appeted one is accomplished, in case of some instincts, far 
more surely and more rapidly after one or more experiences. 
In the first performance of an appetitive action, the bird makes 
a first trial ; if this fails to bring the appeted stimulus he remains 
agitated and active, and makes a second trial, which differs more 
or less from the first; if this fails to bring the appeted stimulus he 
remains still active and makes a third trial; and so on until at 
last the appeted stimulus is received, the consummatory reaction 
follows, and then the bird comes to rest. In later experience 
with the same situation, the modes of behavior which were fol- 
lowed immediately by the appeted stimulus and consummatory 
reaction are repeated; those which were not so followed tend to 
drop out. 

If a young bird be kept experimentally where it cannot obtain 
the normal stimulus of a certain consummatory reaction, it may 
vent that reaction upon an abnormal or inadequate stimulus, and 
show some satisfaction in doing so; but if the bird be allowed at 
first, or even later, to obtain the normal stimulus, it will be there- 
after very unwilling to accept the abnormal stimulus. That this 
is true of the sex instinct has been shown in a former article 
(Craig, '14). It is true also of the appetite for a nest. Thus a 
female dove which has never had a nest, nor material to build 
one, lays eggs readily on the floor; but a dove that has had long 
experience with nests will withhold her egg if no nest is obtain- 
able. The male dove similarly, if he has never had a nest, goes 
through the brooding behavior on the floor; but an experienced 
male is unwilling to do so, and shows extreme anxiety to find a 
nest. These examples illustrate the fact that the bird must learn 
to obtain the adequate stimulus for a complete consummatory 
reaction, and thus to satisfy its own appetites. 

There is often a struggle between two appetites, as when a bird 
hesitates, and it may hesitate for a long time, between going on 
the nest to incubate and going away to join the flock, eat, etc. 
By watching the bird one can predict which line of behavior it 
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will follow, for each appetite is distinguished by its own expres- 
sive signs (consisting partly of the incipient consummatory 
action), and one can see which appetite is gaining control of the 
organism. 

These outward expressions of appetite are signs of physio- 
logical states which are but little known. Since my own obser- 
vations have been on external behavior only, I say little about 
the internal states. They are probably exceedingly complex 
and numerous and similar to the physiological states which in the 
human organism are concomitants of appetites, 1 emotions, de- 
sires. They doubtless include stimulations from interoceptors 
and proprioceptors; perhaps automatic action of nerve centers; 
perhaps readiness or unreadiness of neurones to conduct. It is 
known that some of the periodic appetites are coincident with 
profound physiological changes. Thus Gerhartz ('14) found that 
during the incubation period in the domestic fowl the metab- 
olism of the body as a whole is at a low ebb. In some cases a 
stimulus from the environment is the immediate excitant of an 
appetite ; especially, stimulation of a distance-receptor may arouse 
appetite for a contact stimulus, as when the sight of food arouses 
appetite for the taste of it. But probably in every case appetite 
is dependent upon physiological factors. And in many cases 
the rise of appetite is due to internal causes which are highly 
independent of environmental conditions, and even extremely 
resistant to environmental interference. 

Appetitive behavior in vertebrates is evidently a higher 
development of what Jennings ('06, p. 309) calls the positive 
reaction in lower organisms; aversive behavior in vertebrates 
corresponds to what Jennings (p. 301) calls negative reactions. 

The attempt to distinguish between instinct and appetite, 
as in Baldwin's Dictionary ('01), is not justified by the facts of 
behavior. Baldwin says : "Appetite is distinguished from in- 
stinct in that it shows itself at first in connection with the life of 
the organism itself, and does not wait for an external stimulus, 
but appears and craves satisfaction." These characteristics, 

'Hunger furnishes a typical case of appetitive behavior (Carlson, '16; Ellis 
'10, 198-199). Carlson makes a distinction between hunger and appetite. The 
distinction he finds is certainly real, but the use of words is unfortunate, for hunger 
is clearly one kind of appetite. 
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here ascribed to appetite, are the very ones which I have observed 
in the instinctive behavior of pigeons. The instincts of pigeons 
satisfy Baldwin's further description of appetite in that each 
appears first as a "state of vague unrest" involving especially 
"the organs by which the gratification is to be secured"; and 
"a complex state of tension of all the motor . . . elements 
whenever the appetite is aroused either (a) by the direct organic 
condition of need, or (b) indirectly through the presence or mem- 
ory of the object." This last point is illustrated, e. g., by doves 
learning to drink (example i, page 97), in whom the sight of the 
water-dish at a distance aroused the drinking actions by asso- 
ciative memory. I have observed appetitive behavior as Bald- 
win describes it in nearly all the instinctive activities of doves, 
and I think that sufficient observation will reveal it in all their 
instincts. 

The most thorough attempt to distinguish instincts from 
appetites and to show the logical consequences of such distinc- 
tion, in all the literature to which I have access, is in an old 
article by Professor Bowen ('46). This article is still worth 
study, to suggest the conclusions to which one is logically led if 
he denies that instincts contain any element of appetite. These 
conclusions, taken almost literally from Bowen, may be sum- 
marized as follows: (1) (P. 95) "If the name of instinct be 
denied to these original and simple preferences [appetites] and 
aversions, there will appear good reason to doubt whether man 
is ever governed by instinct, whether all his actions are not 
reducible to passion, appetite, and reason." (P. 115) The 
" passions " of man can hot be concomitants of instinct. (2) (P. 
117) "Instinct is not a free and conscious power of the animal 
itself. It is, if we may so speak, a foreign agency, which enters 
not into the individuality of the brute." (P. 118) Instinct "has 
no effect on the rest of their conduct, which is governed by their 
own individuality." (3) Bowen contends with logical consis- 
tency that if instinct contains no appetitive factor, the ends to- 
ward which instincts work, as seen by an observer, are not ends 
for the agent; that therefore the agent has no power to make the 
instinctive behavior more effective. In short, instinctive be- 
havior is not susceptible of improvement by intelligence. (4) 
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Bowen concludes that the intellect and the "passions" of man 
are not products of evolution. (5) It may be added that even 
Bowen, strive as he did to separate appetite from instinct, was 
compelled to admit that the attempt at such separation leads 
one into difficulties and disputed cases. In contravention of 
Bowen 's conclusions I contend: (1) That much of human be- 
havior is instinctive. (2) That Bowen's description of instinct 
as "a foreign agency, which enters not into the individuality" 
is true of reflex action, such as coughing or sneezing, but is not 
true of instinctive behavior, which is extremely different from 
such mere reflexes. (For a fuller statement on this point, see 
below, page 106. See also Hobhouse, '15, 98-99.) (3) That, of 
the useful results toward which instincts tend, some, not all, are 
ends for the agent. For they are the objects of appetites, and 
the animal strives and learns to attain them. (4) That human 
conative behavior evolved from the instinctive appetitive be- 
havior of lower animals. 

In another article I hope to publish soon a further discussion 
of the literature. 

Examples. 

1. The case of doves learning to drink, as described in detail 
in a former article (Craig, '12), illustrates appetite. The ob- 
served appetitive behavior was aroused by stimulation of dis- 
tance-receptors, such as the sight of the water-dish being brought 
to the cage, and of the man bringing it ; these acted as appetizers. 
Each dove, as soon as it had learned to associate such stimuli 
with the drinking situation, responded to these stimuli by making 
drinking movements (incipient consummatory action) at once 
without going to the water dish. The first drinking movements 
failing to bring water, the dove repeated these movements again 
and again, sometimes walking a few steps, sometimes turning 
round, until after many trials and many errors it did get its bill 
into the water, received the stimulus from water in the mouth 
(appeted stimulus), whereupon the drinking movements (con- 
summatory reaction) were made not incipiently but completely, 
the water being swallowed, after which the bird rested and ap- 
peared satisfied. 

2. A good example of appetitive behavior is seen in the way in 
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which a young male dove locates a nesting site for the first time. 
The first thing the observer sees is that the dove, while standing 
on his perch, spontaneously assumes the nest-calling attitude, 
his body tilted forward, head down, as if his neck and breast 
were already touching the hollow of a nest (incipient consumma- 
tory action), and in this attitude he sounds the nest-call. But 
he shows dissatisfaction, as if the bare perch were not a comfor- 
table situation for this nest-dedicating attitude. He shifts 
about until he finds a corner which more or less fits his body 
while in the tilted posture; he is seldom satisfied with his first 
corner, but tries another and another. If now an appropriate 
nest-box or a ready-made nest is put into his cage, this inex- 
perienced dove does not recognize it as a nest, but sooner or 
later he tries it, as he has tried all other places, for nest-calling, 
and in such trial the nest evidently gives him a strong and satis- 
fying stimulation (the appeted stimulus) which no other situation 
has given him. In the nest his attitude becomes extreme; he 
abandons himself to an orgy of nest-calling (complete consumma- 
tory action), turning now this way and now that in the hollow, 
palpating the straws with his feet, wings, breast, neck, and beak, 
and rioting in the wealth of new, luxurious stimuli. He no longer 
wanders restlessly in search of new nesting situations, but re- 
mains satisfied with his present highly stimulating nest. 

3. Fetching straws to the nest is apparently due to an appetite 
for building them into the nest. The dove has an innate ten- 
dency to pick up straws, and an innate tendency to build them 
into the nest (consummatory reaction) ; but it has apparently no 
innate tendency to carry a straw to the nest, no innate "chain" 
of reflexes. When an experienced bird finds a straw he seizes 
it repeatedly and toys with it, sometimes making movements 
resembling those by which he would build the straw into the 
nest. He seems thus to get up an appetite for building the straw 
in, and when this appetite is sufficiently aroused he flies to the 
nest, guided by associative memory, and performs the consum- 
matory reaction completely. A young female, no. 70, which I 
observed picking up a straw for the first (?) time, on her 54th day, 
showed the lack of a "chain reflex." For she continued toying 
with the straw an excessively long time, not carrying it at all, 
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though she happened to be very near the nest. This was the 
more remarkable as she had a well-formed habit of going to the 
nest on all occasions. At length she did go to the nest with her 
straw, and made well-ordered movements to build it in. 

4. The male and the female dove take regular turns in sitting 
on the eggs. The male is seized by the appetite for brooding 
about 8 or 9 A. M., and the female about 5 P. M., the state 
evidently being brought on in each case by physiological causes 
which are part of the daily physiological rhythm. When either 
one, e. g., the female, comes to the side of the nest prepared to 
enter and sit, she already has somewhat the attitude of the sitting 
bird, the body sunk down on the legs and the feathers fluffed 
out (incipient consummatory action). If her sitting appetite 
be thwarted, as by her mate refusing to budge from his position, 
she shows restlessness and makes intelligent efforts to obtain pos- 
session of the nest. When at last her mate yields his place, she 
steps exultingly into the center of the nest and settles herself on 
the eggs with many movements indicative of satisfying emotion 
(complete consummatory reaction). 

A broody hen of course illustrates the same principle. 

5. It is an interesting fact, exhibited in a variety of instincts, 
that a young bird may make feints of performing actions which 
it has never yet performed. Thus the young dove makes feints 
of flying before it has ever flown. This was illustrated in a 
peculiarly instructive manner by one of my young doves, no. 46, 
which developed cripple wings and was unable to fly. When 
placed in a box with sides 3^ inches high it was just able to 
jump on the edge. Nevertheless, when its roosting instinct 
developed, it endeavored strenuously every evening to fly to the 
perch which was some inches above its head. It looked at the 
perch and aimed at it with perfect definiteness, opening its wings 
and making feints of flying. In the evolution of birds, there can 
be no doubt, flying developed gradually from jumping. The 
new movements of flying were gradually intercalated into the 
interval between the initial action, leaping from the ground, and 
the final action, landing again upon the feet. The young dove 
to this day shows first the incipient end action, aiming at the 
perch to be alighted on, and only after it has launched itself 
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toward this end situation does the "chain" of flight reactions 
take place. 

6. In the pigeons the order of activities culminating in the 
sexual act is, first display, second billing, third copulation, with 
numerous details each finding a place in the succession. Yet the 
sexual tendency is mainfestly present from the beginning of the 
"chain," and the preliminary steps are directed, with much 
guidance by experience, toward securing the stimulation re- 
quired for discharging the sexual reflex. In absence of the normal 
stimulus to the consummatory reaction, the instinct manifests 
itself in marked appetitive behavior, and, especially in inex- 
perienced birds (Craig, '14), in those imperfect consummatory 
reactions known as perversions and auto-erotic phenomena. 
The behavior of the sexual appetite is now so well known that 
it may be cited as the type of appetitive behavior; and to readers 
who are familiar with modern analyses of the sex instinct I may 
make my whole article clearest by saying that all the appetitive 
mechanisms I have mentioned, and I believe all the instincts of 
the dove, behave in the same manner as that of sex, in regard to 
appetitive manifestations and anticipation of the consummatory 
reaction. 

7. I shall take space to describe only one example of aversion — 
the so-called jealousy of the male dove, which is manifested 
especially in the early days of the brood cycle before the eggs are 
laid. At this time the male has an aversion to seeing his mate 
in proximity to any other dove. The sight of another dove near 
his mate is an "original annoyer" (Thorndike, '13, Chap. IX.). 
If the male sees another dove near his mate, he follows either of 
two courses of action; namely, (a) attacking the intruder, with 
real pugnacity; (b) driving his mate, gently, not pugnaciously, 
away from the intruder. When he has succeeded either in con- 
quering the stranger and getting rid of him, or in driving his mate 
away from the stranger, so that he has got rid of the disturbing 
sight of another dove in presence of his mate, his agitation ceases. 
If we prevent him from being successful with either of these 
methods, as, by confining the pair of doves in one cage and the 
third dove in plain sight in a contiguous cage, then he will con- 
tinue indefinitely to try both methods. If we leave all three 
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doves free in one pen, the mated male will try the mettle of the 
intruder and conquer him if he can ; if he fails, he will turn all his 
energies into an effort to drive his mate away from the intruder. 
Or if in former experiences he has learned to gage this individual 
intruder, if he conquered him before he will promptly attack him 
now, but if defeated by him before he will now choose the alter- 
native of driving his mate away. In sum, the instinctive aver- 
sion impels the dove to thoroughly intelligent efforts to get rid 
of the disturbing situation. 

8. In some cases the seeking of a certain situation involves 
both appetences and aversions in considerable number. Thus, 
when the day draws to a close, each dove seeks as its roosting- 
place a perch that is high up, with free space both below it and 
above it, with no enemies near, with friendly companions by its 
side, but these companions not too close, not touching (except in 
certain cases of mate, nest-mate, or parent). The endeavor to 
achieve this complex situation, to secure the appeted stimuli and 
to avoid the disturbing ones, keeps the birds busy every evening, 
often for an hour or more. 

Cycles. 

Instinctive activity runs in cycles. The type cycle, as it were 
a composite photograph representing all such cycles, would show 
four phases as follows. 

Phase I. — Absence of a certain stimulus. Physiological state 
of appetite for that stimulus. Restlessness, varied movements, 
effort, search. Incipient consummatory action. 

Phase II. — Reception of the appeted stimulus. Consumma- 
tory reaction in response to that stimulus. State of satisfaction. 
No restlessness nor search. 

Phase III. — Surfeit of the said stimulus, which has now be- 
come a disturbing stimulus. State of aversion. Restlessness, 
trial, effort, directed toward getting rid of the stimulus. 

Phase IV. — Freedom from the said stimulus. Physiological 
state of rest. Inactivity of the tendencies which were active 
in Phases I., II., III. 

Some forms of behavior show all four phases clearly The 
following are examples. 
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Sex, — (Phase I.) The dove, either the male or the female, 
shows sexual appetite and invites the mate to sexual activity. 
Gradually they lead up to (Phase II.) the consummatory sexual 
act. (Phase III.) After the sexual act, in some cases one bird 
shows marked aversion, e. g., by striking at the mate. Either 
the male or the female may show aversion. In some species, 
signs of aversion after the sexual act seem to be a normal and 
regular occurrence. In other species they are shown only by a 
bird whose mate, having failed of satisfaction, invites to further 
sexual activity. (Phase IV.) The pair usually become sexually 
indifferent for a considerable time after each copulation. 

Brooding. — (Phase I.) The dove shows the brooding appetence, 
goes to the nest, and, if need be, struggles to obtain possession 
of it. (Phase II.) It sits throughout its customary perood, during 
which it often resists efforts of the mate to relieve it. (Phase 
III.) At the end of this period, in contrast, it comes off at a slight 
sign from the mate, runs about, flaps its wings, and thus shows 
its joy in being off. This may be interpreted as a sort of mild 
aversion for the nest. (Phase IV.) It goes away and becomes 
temporarily indifferent to the nest. 

In other cases, one or other of the phases is not clearly present, 
so that there are various sorts of incomplete cycles, such as the 
following. 

(a) When the bird shows appetitive behavior but fails to obtain 
the appeted stimulus, the appetite sometimes disappears, due 
to fatigue or to drainage of energy into other channels ; in which 
case, Phase II. is not attained. 

But many instinctive appetites are so persistent that if they 
do not attain the normal appeted stimulus they make connection 
with some abnormal stimulus (see page 94) ; to this the consum- 
matory reaction takes place, the tension of the appetite is re- 
lieved, its energy discharged, and the organism shows satisfaction. 
This is of course compensation, in the sense in which that word is 
used in psychiatry. But the abnormal stimulus is usually inade- 
quate or incomplete, the relief or discharge is imperfect, the satis- 
faction is marred by the fact that some of the constituent ele- 
ments of the appetite, failing to receive their appeted stimuli, are 
still in Phase I. and abnormally active, while at the same time 
other elements have already reached Phase III., aversion. 
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(b) Some forms of behavior consist of appetite' and satisfaction 
which are not, in ordinary cases, followed by any distinct aver- 
sion. For example, the drinking cycle shows clearly: (Phase I.) 
appetite for water; (Phase II.) the drinking reaction, with expres- 
sion of satisfaction; (Phase IV.) indifference. The dove when 
it finishes drinking shows no distinct sign of aversion (Phase III.) 
except withdrawing the bill from the water. But if the observer 
takes this dove then gently in the hand and re-submerges its bill 
in the water, it shows marked aversion, struggling to withdraw 
the bill and to shake the water out of it. 

(c) On the other hand it may seem that there are some forms 
of behavior, e. g., fear, in which Phases I. and II. are lacking; 
that there is no appetite for the fear stimuli and no satisfaction 
in them ; that when the slightest of these stimuli is received it at 
once arouses (Phase III.) aversive behavior. Yet it is an inter- 
esting fact that even in these cases a slight degree of appetite and 
satisfaction may be present. Children seek and enjoy a little 
fear. A dove, when it hears the alarm cry from other doves, at 
once endeavors to see the alarming object. Even pain is (in 
man) to some degree, sought and enjoyed. 

In actual life the cycles and phases of cycles are multiplied 
and overlapped in very complex ways. 

For example, when a certain satisfaction has been attained, 
this, instead of leading at once to a state of surfeit and aversion, 
may lead to further appetite, which leads to a second satisfaction, 
and so on. Thus Phase I. and Phase II. continue to alternate, 
constituting a "circular reaction" (Baldwin). I have seen a 
pair of house sparrows copulate thirteen times in immediate suc- 
cession, and know by the sound of their voices that I did not see 
the beginning of the series. In many cases such circular reaction 
serves to rouse the organism to a high state of appetite and readi- 
ness for action. 

Smaller cycles are superposed upon larger ones. For example, 
when a female bird is building a nest, so long as she is in the nest 
she is in a certain nest-building attitude, a high state of satisfac- 
tion, which constitutes the consummatory reaction (Phase II.) 
of a large cycle. But each time she reaches for a straw, seizes 
it, and tucks it into the nest, she exhibits thus a little cycle con- 
taining a little appetence followed by its own satisfaction. 
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The time occupied by a cycle varies extremely, from cycles 
measured in seconds to those that occupy a year or even longer. 
The relative duration of the phases also is extremely variable. 
In some cases the appeted situation is attained without delay, 
and Phase I. thus passes so rapidly as to be overlooked by the 
observer. In other cases the bird strives hard to overcome great 
obstacles which stand in the way of the attainment of the appeted 
stimulus, consequently Phase I. is of long duration. Phase II. 
may last, in the case of drinking, about one second; in the case 
of incubation, about three weeks. 

It should be stated, too, that the phases are not sharply separ- 
ated; each passes more or less gradually into the next. Thus, 
from Phase IV. of one cycle in a series to Phase I. of the suc- 
ceeding cycle, there is often a gradual rise of appetite; active 
search for satisfaction does not commence until a certain inten- 
sity of appetite is attained. This is what is known in pedagogical 
literature as "warming up." This gradual rise of the energy 
of appetite is followed (Phase 1 1. -1 1 1., or 1 1. -IV.) by its sudden 
or gradual discharge. This rise and discharge are named by 
Ellis ('03), in the case of the sex instinct, "tumescence" and 
"detumescence." They are important phases in the psychology 
of art, in which sphere they are named by Hirn ('00) "enhance- 
ment" and "relief." The discharge (Phase II.) is also exempli- 
fied in "catharsis" in art and in psychiatry. 

The cycles in the behavior of birds are fundamentally the same 
phenomenon as the cycles in human behavior. Human cycles 
are enriched by an intelligence far surpassing that of doves, but 
this is a difference of degree only. If the dove's cycles are deter- 
mined largely by instinct, habit, physiological conditions, and 
not intelligence, so are some human cycles, as those of sleeping, 
eating, drinking, sex. F. H. Herrick ('10, 83) emphasizes the 
fact that a bird may scamp one cycle in order to begin another. 
Thus, birds may abandon young which are not yet weaned, be- 
cause their appetence for a new brood has set in. But the sume 
principle works, though not quite so crudely, in human life ; as in 
the case of a mother who grows indifferent or even somewhat 
hostile toward her older children each time a new child is born. 
Herrick emphasizes also the fact that when anything disturbs 
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the bird in the progress of a cycle, she very often gives up that 
cycle and begins a new one. Thus, a cedarbird who has just 
completed her nest one day finds a man examining it ; she forth- 
with abandons that nest and begins to build another. But, 
again, the same phenomenon appears in human behavior. A 
man begins to build a house; when he has progressed far with 
the building he meets some horrible experience in it which "turns 
him against" it, and nothing will induce him to proceed with that 
house; he abandons it and begins to build elsewhere. The 
cedarbird has had a, to her, horrible experience which has turned 
her against her nest; that nest has lost its value for her; the sight 
of it now, instead of arousing her appetence, arouses aversion. 

C. J. Herrick ('15, p. 61) says that many of these cyclical 
activities of birds are "simply complex chain reflexes." The 
reason he gives for this statement is that "each step in the cycle 
is a necessary antecedent to the next, and if the series is inter- 
rupted it is often necessary for the birds to go back to the be- 
ginning of the cycle. They cannot make an intelligent adjust- 
ment midway of the series." But all this, in some degree, is true 
of the behavior of human beings toward their mates, their nests, 
and their young. This has been illustrated in the preceding 
paragraph, and a few illustrations are here added. As to mates: 
When the cordial relation between a husband and wife is, by 
some mischance, broken, the pair may make an "intelligent 
adjustment" if the difficulty is not too great. But birds also 
make such adjustments constantly, when the difficulty is not 
too great. And with human beings, as with birds, the difficulty 
may be insurmountable; in which case, the husband and wife 
separate for a week, a month, or a year, after which period of 
rest (Phase IV.), they can commence a new cycle with Phase I., 
courtship. As to their nests: The fact of homesickness proves 
that the behavior of a human being toward his or her home runs 
in a series which conforms to Herrick's statements. As to be- 
havior toward the young: The inability of human parents to 
make "an intelligent adjustment midway of the series" is shown 
by the fact that they cannot arouse the fullest degree of parental 
behavior toward an adopted child unless they adopt the child in 
its infancy. These facts do not prove that the human behavior 
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in question consists of mere chain reflexes. Neither do the 
similar facts as to avian cycles prove that the avian behavior 
consists of mere chain reflexes. 

The birds in their cycles exhibit attention (using this and all 
the following terms in a strictly behavioristic sense), intelligence, 
memory, intensely emotional behavior, conflict of tendencies, 
hesitation, deliberation (of course an elementary sort of delibera- 
tion), rise, maintenance, and decline of appetences, behavior 
conformable to certain laws of valuation. All these forms of 
behavior function in bringing about the consummatory situations 
of the cycles. Thus the instinctive behavior of birds, so far from 
consisting of mere chain-reflexes, and having no relation to 
"individuality" (Bowen, vide ut supra, p. 97), is in reality very 
highly integrated, and is the very core of the bird's individuality. 

All human behavior runs in cycles which are of the same funda- 
mental character as the cycles of avian behavior. These appear 
in consciousness as cycles of attention, of feeling, and of valuation. 

This description is true not only of our behavior toward ob- 
jects specifically sought by instinct, such as food, mate, and 
young, but also of our behavior toward the objects of our highest 
and most sophisticated impulses. Consider, for example, the 
course of a music-lover's feelings and attention in the case of a 
symphony concert. Before the concert, if his internal state is 
favorable (Phase I.), he is all eagerness, desire, interest. He goes 
to the concert-hall, chooses a good seat for hearing, and in every 
way shows appetitive behavior. (Phase II.) The music begins, 
he pays close attention, and feels satisfaction. (Phase III.) 
If the concert continues too long, he is surfeited, his pleasure 
diminishes, he even feels some unpleasantness, and his attention 
turns away, which is of course a form of aversion. (Phase IV.) 
When the music at length ceases he feels restfulness, relief, and 
his attention goes elsewhere. This cycle of the whole concert 
is overlaid by a complex system of epicycles, each extending 
through one symphony, one movement, or a smaller division, 
down to the measure and the beat. This is only one illustration 
of the fact that the entire behavior of the human being is, like 
that of the bird, a vast system of cycles and epicycles, the longest 
cycle extending through life, the shortest ones being measured 
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in seconds. This view helps us to understand the laws of atten- 
tion; for example, the law that attention cannot be held contin- 
uously upon a faint, simple stimulus. For as soon as such a stim- 
ulus is brought to maximum clearness, which constitutes the 
consummatory situation, the appetite for it is quickly discharged 
and its cycle comes to an end. This familiar fact shows that we, 
like the birds, are but little able to alter the course of our behavior 
cycles. 
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